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CBH3b nOBEaEHHECKHX nPH3HAKOB JIHHHHOK 
MAJlBPHHHOrO KOMAPA ANOPHELES MESSEAE (DIPTERA: CULICIDAE) 
C HYBCTBHTEJIbHOCTbK) K 3HTOMOnATOrEHHOH BAKTEPHH 
BACILLUS THURINGIENSIS nOflBHflA ISRAELENSIS 

© B. A. EypjiaK 

HccjiejjoBajiH cBH3b noBe^eHHecKHx npH3HaKOB y jihhhhok MajrapHHHoro KOMapa 
Anopheles messeae Fall, c hx HyBCTBHTeJIbHOCTbK) k Bacillus thuringiensis nojiBHjia 
israelensis ( Bti ). JIhhhhok pa3jieji5uiH Ha rpynnbi no cnoco6y nmaHna Ha «(|)HJibTpaTO- 
poB» h «o6cKpe6biBaTejieH», no peaiojHH H36eraHHH Ha coTpaceHHe noBepxHocTH bojim — 
Ha «HbipHyBUIHX» H «HeHbipHyBIHHX». «06CKpe6bIBaTeJIH» H «HbipHyBUIHe» HMeJIH 
TeH^eHUHK) K nOHH^CeHHOH HyBCTBHTejlbHOCTH npH HH^HUHpOBaHHH HX Bti , HeM COOT- 
BeTCTBeHHo «4)HjibTpaTopbi» h «HeHbipHyBUiHe». Taxafl cBH3b 6buia BbipaxceHa OTHeTJiHBee 
npn napajmejibHOM aHajiH3e HyBCTBHTejibHocTH h cnoco6a nmaHHa y jihhhhok An. mes¬ 
seae c pa3HbiMH HHBepcHOHHbiMH reHoranaMH. HajiHHHe 6ejioro nnrMeHTa Ha jtopcyMe 
jihhhhok, o6ycjioBjieHHoro reHOM strype, KoppejinpoBajio c peaKunen H36eraHHH h 
(|)HJUIOTaKCHCa, HO He C HyBCTBHTeJIbHOCTbK) K Bti. 


BBEtfEHHE 

rinmeBoe noBejteHHe bootbix HaceKOMbix HMeeT ajtanTHBHbin xapaKTep h oTpaxcaeT 
oco 6 eHHOcTH 3 aHHMaeMOH hmh 3 KOJiorHHecKOH hhihh (Wallace, Merritt, 1980). 

rinmeBoe noBejteHHe jihhhhok KpoBococymnx KOMapoB H 3 ynaeTca, b nacTHOcTH, c 
n 03 HUHH 3 (|)(|)eKTHBHOCTH npHMeHCHHH GHOnpenapaTOB Ha OCHOBe SHTOMOnaTOreHHOH 
OaKTepHH Bacillus thuringiensis nojtBHjja israelensis (Bti) (EeKJieMHineB, 1944; Merritt 
e. a., 1992). BocnpHHMHHBocTb jihhhhok KOMapoB H 3 pa 3 Hbix pojtoB k Bti KoppejinpoBajia 
co cKopocTbio norjiomeHHH naToreHa (Aly, 1988; Aly e. a., 1988). HyBCTBHTejibHocTb 
jihhhhok pojta Anopheles cBH 3 biBaioT TaKXce c hx cnocoOHOCTbio k jtoObiBaHHio KopMa 
(PacHHitbiH h jtp., 1991). 

JlHHHHOHHbie nonyjiaitHH MajiapHHHoro KOMapa An. messeae HeojtHopojtHbi no npn- 
3HaKy BOCnpHHMHHBOCTH K Bti. 3T0 CBH3aHO C XpOMOCOMHbIM nOJIHMOptj)H3MOM 0 C 06 eH, 
xapaKTepncTHKaMH nonyjiaijHH, ocoOeHHOcTHMH MecT oOHTaHHH h cBOHCTBaMH naToreHa 
(ropjieeB, EypjiaK, 1991, 1992a, 19926; EypjiaK, TopjieeB, 1995a, 19956, 1996; EypjiaK, 
Cn6aTaeB, 1995). 

IloBejieHHe jkhbothmx noMHMo «nHmeBOH» cTopoHbi HMeeT Taoce «o 6 opoHHTejibHyio» 
(MaHTeii^ejib, 1987). 06 opoHHTejibHbie ( 3 amHTHbie) noBejjeHHecKHe peaKUHH y jihhhhok 
M ajiapHHHbix KOMapoB H 3 ynajiHCb Majio (EeKJieMHineB, 1944). 

B HacToameM coo 6 meHHH H 3 JiaraioTCH pe 3 yjibTaTbi no nccjiejioBaHHio Koppejiaunn 
Mexcjty cnoco 6 HocTbio k jto 6 biBaHHio nnmn h peaKUHH H 36 eraHHH y jihhhhok An. messeae 
C HX BOCnpHHMHHBOCTbK) K Bti. 


MATEPHAJIbl H METQtfbl 

fljia SKcnepHMeHTOB Hcnojib 30 BaJiH jihhhhok An. messeae 4 -ro B 03 pacTa H 3 nonyjiaitHH 
r. ToMCKa, noc. TeryjibjteT (ToMCKaa o 6 ji.), r. EKaTepHH6ypra (03. IlIapTain), noc. Kop- 
hhho h noc. EpMannxa (AjiTancKHH Kpan). 
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Ta6jiHua 1 

YcJIOBHH 3KCnepHMeHTOB no HCCJieflOBaHHK) HyBCTBHTeJIbHOCTH K Bti JIHHHHOK 
Anopheles messeae c pa3HbiMH reHOTnnaMH 


Table 1. Conditions of experiments on a susceptibility of Anopheles meseae lar¬ 
vae with different genotypes to Bti 


IIoKa3aTejib 

Tomck 

TeryjibjieT 

n 

M±Sm, % 

n 

M±Sm, % 

KOHTpOJIb 

200 

13.0 ± 2.4 

150 

9.3 ± 2.4 

OnbiT 

700 

79.3 ± 1.5 

400 

74.5 ± 2.2 

fl03a, MKJl/jIHH. 


0.04 


0.021 

BpeMH, nac 


12—19 


12 


n p HMenaHHe. n — hhcjio jihhhhok b 3KcnepHMeHTe, kjioh P(7). 


3KCnepHMeHT no BJIH5IHHK) ypOBHfl BOJJbl Ha CKJlOHHOCTb K 06 cKpe 6 bIBaHHK) npOBO^HJlH 
b Tpex BapnaHTax b TeneHHe 30 mhh no 140 jihhhhok Ha noBTopHocTb b njiacTHKOBbix 
KioBeTax 21-10 cm 2 . 3KcnepHMeHT no npnBJieKaTejibHocTH ny3bipnaTKH ( Utricularia 
vulgaris L.) h porojincTa ( Potamogeton sp.) npoBejm b KioBeTax 21-10 cm 2 , no 
100 jihhhhok Ha noBTopHocTb. Hepe3 2 h nocjie Toro, KaK jihhhhok paccajmjm, b ueHTp 
KiOBeTbi octopoxcho noMemajin oaHHaKOBbie no pa3MepaM BeTOHKH pacTeHHH h oTbnpajiH 
nepeMecTHBmnxcH oco6en b TeneHHe 10 mhh. 

JIhhhhok copTHpoBajiH Ha 5 BHyrpHB03pacTHbix KaTeropHH no pa3MepaM Tejia (Eyp- 
jiaK, CnOaTaeB, 1995), SKcnepHMeHTbi npoBOOTJiH Ha oco6hx 2—5-h KaTeropHH. IIomhmo 
3TOrO OTbpaKOBblBaJIH JIHHHHOK C BHeillHHMH HpH3HaKaMH rpnOHblX HJIH MHKpOCnopHflH- 
03Hbix 3a6oJieBaHHH, a TaKxce co cHHxeHHOH nnmeBOH h jiokomotophoh aKTHBHOCTbio 
(bhjihx). Oco6en KaxcaoH KaTeropHH paccaxcHBajiH no 50 hjih 40 Ha noBTopHocTb b 
K iOBeTbi 21-10 cm 2 (300 mji Bojibi) h BbijjepjKHBajiH 2—3 h. Bojiy OpajiH H3 BojioeMa, 
rae o6HTajm jihhhhkh, h uonojiHHTejibHo (JiHJibTpoBajiH. PeaKUHio H36eraHHH Bbi3biBajiH, 
Pohhh 3—5 KaneJib bojih b ueHTp KiOBeTbi (rjte jihhhhok He 6biJio) c BbicoTbi 15—20 cm. 
3aTeM coOnpajiH ocTaBiiiHXCfl y noBepxHOCTH oco6en (ojiHOKpaTHbin ot6op). Ilpn 
HeobxojiHMOCTH npopearnpoBaBmHX ojtHaxcjibi jihhhhok paccaxcHBajin h noBTopflJiH 3K- 
cnepHMeHT b Tex ace ycJioBHax (uByKpaTHbin OT6op). OOcKpeObiBaiomHX jihhhhok 
OTOnpajiH b TeneHHe 2 h (7 noBTopHocren no 100 jihhhhok, 150 mji Boubi Ha noBTop- 
HOCTb b KioBeTax 21 • 10 cm 2 ), y ocoben oTMenajiH HajiHHHe hjih oTcyTCTBHe Oejioro 
nnrMeHTa (He3aBHCHM0 ot cfiopMbi pncyHKa) Ha ropcajibHOH cTopoHe. 

Bbi6opKH (JiHKCHpoBajiH STaHOJi-yKcycHOH CMecbio (3 : 1). XpoMOCOMHbie nocjiejtoBa- 
TejibHocTH XL 0(12) , Ir^, 3R 0(1) , 3L 0(1) b tomo- h reTepo3HroTHOH c})opMe ncnojib30BajiH 
b KanecTBe MapKepoB (CrerHHH, 1991). CMepTHOCTb ocoben c onpejteJieHHbiM reHOTHnoM 
(Mg) BbiHHCJiHJiH no (JiopMyjie 

Mg = (1 - [1 - M] • f o /f k ) • 100 %, 

rjte M — CMepTHOCTb b 3KcnepHMeHTe, f fl h f k — cooTBeTCTBeHHo nacTOTbi reHOTHna 
b onbiTe h KOHTpojie (EypjiaK, 1996). 

B paboTe Hcnojib30BanH kjiohbi P(7) h P(36) H3 KOJiJieKUHH HCh3)K. Ycjiobhh 
BbipamHBaHHH h npnroTOBJieHHH paboHHX cycneH3HH onHcaHbi paHee (EypjiaK, CnbaTaeB, 
1995). 

EHOTeCTbl Ha HyBCTBHTeJIbHOCTb K Bti npOBOflHJIH B nJiaCTHKOBbIX KioBeTax 2110 CM 2 B 
jtByx BapnaHTax. B nepBOM paccaxcHBajiH no 100 jihhhhok Ha 200 mji Bojtbi h HH(|)HUHpoBajiH 
kjiohom P(7) Bti (Ta6ji. 1). Bo btopom — jihhhhok npejtBapHTejibHo ojtHOKpaTHO coprapo- 
BajiH no cnocobHocTH k o6cKpe6biBaHHio hjih peaKitHH H36eraHHH, 3aTeM paccaxcHBann no 
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PHC. 1. 3aBHCHM0CTb HaCTOTbl 06 cKpe 6 bIBaHHH OT ypOBHfl BOflbl B 3KCIiepHMeHTe B 
30-MHHyTHOM TeCTe, 140 JIHHHHOK Ha nOBTOpHOCTb. YKa3aH 95%-HbIH ^OBepHTeJIbHblH 

HHTepBan. llonyjiHUHH ToMCKa. 

Fig 1. Dependence of frequency of scraping upon a water level in the 30 minute 
test; 140 larvae, p-95 %. Population from Tomsk. 

•50 Ha noBTopHocTb (200 mji bo^bi) hjih HHjtHBHjtyajibHo b OHoxHMHHecKHe njiaHmeTbi 
(1 JiHHHHKa Ha 2 mji BOflbi) h o6pa6aTbiBajiH kjiohom P(36) Bti. 

PE3yJIbTATbI H OBCy^HEHHE 

IlpoBe^eHHbie 3KcnepHMeHTbi noKa3ajiH, hto cnoco6 nHTaHHH jihhhhok H3MeH5iJic5i b 
3BBHCHMOCTH OT nJIOTHOCTH HX B BblOopKe, npOflOJIXCHTeJIbHOCTH rOJIOflaHHfl H ypOBHfl BOflbl. 
Tax, 6onee Bbicoxafl njioTHocTb jihhhhok aKTHBHpoBajia o6cKpe6bmaHHe. Oco6h Hanajia— 
cepejtHHbi 4-ro B03pacTa o6cKpe6bmajiH name. Ckjiohhoctb k o6cKpe6biBaHHio yBejiHHHBa- 
jiacb npn npo^oJixcHTejibHOM rojiojtaHHH h hh3kom ypoBHe bo^bi b KioBeTe (pnc. 1). 
IlocJieaHee, no Been bhotmocth, cBsnaHo c kohtbktom njiaBHHKa jihhhhkh c noBepxHocTbio 
cyOcTpaTa, «3anycKaiomHM» MexaHH3M noBejteHHecKoro aKTa «o6cKpe6biBaHHe». 

B KioBeTax jihhhhkh An. messeae oOcxpeObiBajiH HeoxoTHO, flaxe ecjin Obijih cyTKH 
HeKOpMJieHHbIMH. B TO XCe BpeMH Ha paCTeHHHX JIHHHHKH 06 cKpe 6 bIBaJIH nOCTOHHHO, 
nOCKOJIbKy CaMH paCTeHHH HJIH CKOnHBHIHHCH Ha nOBepXHOCTH HX JIHCTbeB JteTpHT, 
no-BHjtHMOMy, oOjia^ajiH nniiteBOH npHBJieKaTejibHocTbio, a nocTOHHHbiii KOHTaKT oco6eii 
c pacTeHHeM (nocpe^cTBOM njiaBHHKa) cTHMyjiHpoBan hx oOcxpeObiBaTejibHyio aKTHBHocTb. 

Kax noKa3ajiH 3KcnepHMeHTbi, onymeHHoe b KioBeTy pacTeHHe Bbi3biBajio HanpaBJieH- 
Hoe nepeMemeHHe jihhhhok k ero jihctbhm (TaKcnc). ripn stom JioKOMOTopHaa aKTHB- 
HocTb jihhhhok HMejia AHcJ^epeHUHajibHyio BbipaxeHHocTb. Oco6h c OeJibiM nnrMeHTOM 
Ha jtopcajibHoii cTopoHe 3HaHHTejibH0 aKTHBHee nepeMemajincb Ha jihctbh pacTeHHH, neM 
HeoKpameHHbie. Cpe^H nepeMecTHBiHHxca b TeneHHe nojiynaca Ha pacTeHHe t3khx 
jihhhhok oKa3aJiocb 47.7 ± 4.46 %, cpejm HenepeMecTHBiiiHxcfl — Bcero 27.9 ± 3.95 % 
(X 2 = 9.84, df = 1, p< 0.001). 

3to no3BOJi5ieT jtyMaTb o KpnnTHHecKOM (3amHTHOM) xapaKTepe nnrMeHTaitHH jihhh¬ 
hok. HajiHHHe nojiocbi Ha aopcyMe jihhhhok onpe^ejiaeTca reHOM stripe, KOTopwii 
HacJiejtyeTca KaK npocTOH flOMHHaHTHbin ajuiejib (Kizmiller, Mason, 1967). Eejibiii 
nnrMeHT npejtcTaBJiaeT co6oh oTJioxeHHa MoneBoi! khcjiotbi b aMeOoHflHbix KJieTKax 
xcnpoBoro Tejia, cxo^Hbix c ypomrraMH. npejmojiaraeTCH, hto nnrMeHT HMeeT ajtanTHBHoe 
3HaneHHe, npejtoxpaHHH oKpameHHbix jihhhhok ot hsObitohhoh hhcojihuhh (Benedict 
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Ta6jinua 2 

HyBCTBHTejibHOCTb nHTMeHTHpoBaHHbix h anHrMeHTHbix jihhhhok Anopheles messeae k Bti 


Table 2. Susceptibility of pigmented and apigmented Anopheles messeae larvae to 

Bti 


IIonyjiHUHH 

HyBCTBHTejibHOCTb (LDso ■ 10” 6 
oco6en c c|)eHOTHnaMH 

, MJl) 


OKpameHHbie 

HeoKpameHHbie 

OTHOUieHHe 

UlapTam 

12.5 

10.97 

1.1395 

Ha Mr Maccbi: 

3.79 

2.89 

1.3114 

Kophhho la 

55.04 

80 

0.688 

Kophhho 2a 

154.5 

200 

0.7725 

EpMannxa 

51.57 

26.4 

1.9534 


npHMenaHHe. a — HOMep axcnepuMeHTa. 


Tabjinua 3 

HyBCTBHTejibHOCTb k Bti jihhhhok Anopheles messeae , jtHcJx^epeHimpoBaHHbix 

no peaKUHH H3beraHHH 


Table 3. Susceptibility of Anopheles messeae larvae to Bti differentiated accor¬ 
ding to their avoidance reaction 


HoMep 

3KcnepHMeHTa 

Tun JIHHHHOK 

BapnaHT cpaBHeHHH 

HbipHyBuine (A) 

HeHbipHyBiiiHe (B) 

A/B* 

k/o(A)** 

1. OnbiT la 

35.9 ± 3.03 

57.8 ±3.13 

23.37 

6.7 

OnbiT 26 

42 ± 4.94 

-B 


9.34 

OnbiT (1+2) r 

16.4 ± 1.98 

9.8 ±2.12 

4.85 


KoHTpOJIb 

21.2 ±4.01 

48 ±5 

15.13 


2. OnbiT 13 h 

4.4 ± 1.29 

11 ±3.13 

4.35 


KOHTpOJIb 

0 

2 ± 2 


| 

OnbiT 18 h 

8 ± 1.71 

21 ±4.07 

10.23 


KoHTpOJIb 

0 

2 ± 2 



OnbiT 36 h 

57.3 ±3.11 

67 ± 4.7 

2.41 


KoHTpOJIb 

4.6 ± 2.25 

13.2 ±5.49 

1.76 


3. OnbiT 

57.4 ± 3.46 

60.7 ± 3.49 

0.34 


KoHTpOJIb 

0.5 ± 0.5 

5.1 ±2.22 

5.49 



IIpHMeHaHHe. a — onHOKpaTHbiH OTbop; 6 — HByKpaTHbiH OTbop; b — He npoBomuiH; 
r — c yneTOM rabejiH b KOHTpojie. * — 3HaneHHH KpHTepna «XH-KBaapaT», df=l; ** — pa3JiHHHa 
Meacjiy KOHTpojieM h onbiTOM b BapnaHTe A. 


e. a., 1996). Ilo-BHjtHMOMy, b reHOMe MajiapniiHoro KOMapa An. messeae KOMnjieKCbi 
reHOB, OTBeTCTBeHHbix 3a c|)HjijioTaKCHc, jtoBOJibHO TecHO cuenjieHbi c reHOM stripe. 

y JIHHHHOK MaJIflpHHHblX KOMapOB OTMeHeHa CnOCObHOCTb K aKTHBHOMy nOHCKy 
nojtxojtHmeH (npHBJieKaTejibHoii) nnutH (Aly, Mulla, 1986). Pe3yjibTaTbi Haiimx 3Kcne- 
pHMeHTOB nOKa3bIBaiOT, HTO nOHCKOBafl aKTHBHOCTb HeOJtHHaKOBa y pa3HbIX ocobeii B 
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Phc. 2. OjiHOKpaTHaa peaKUHa H36eraHHa y jihhhhok 4-ro B03pacTa Anopheles 
messeae b nonyjraitHH ToMCKa. YKa3aH 95%-hbih jtoBepHTejibHbiii HHTepBan. 

2—5 — BHyrpHB03pacTHbie KaTeropHH (o6i>HCHeHHe cm. b TeKCTe). 

Fig. 2. Avoidance reaction in 4-th stage larvae of Anopheles messeae from Tomsk, 

p-95 %. 


nonyjiauHH. Hajimme nojiocbi h ee OTcyrcTBHe 0Ka3biBai0TCH yaoOHbiM MapKepOM jxjiz 
HadjIIOJteHHH 3a JIOKOMOTOpHOH H nOHCKOBOH aKTHBHOCTbK) JIHHHHOK. 

EIpHBjieKaTejibHocTb bo^hbix pacTeHHH OKa3ajiacb HeojiHHaKOBOH jxjisi jihhhhok 
An. messeae. Tax, ny3bipnaTKa Utricularia vulgaris oxa3ajiacb npHBJiexaTejibHee poro- 
jiHCTa Potamogeton sp. 3a 10 mhh Ha ny3bipnaTKy nepeMecrajiocb 35.0 ±4.77 % 
jihhhhok, Ha porojiHCT — Bcero 16.0 ±3.67 % (x 2 = 8.53, df = 1, p<0.01). 3to 
nojtTBepx^aeTca HaSjnojieHHHMH b npnpojmbix BojtoeMax: xax npaBHjio, Ha ny3bipnaTKe 
KOHueHTpaitHH jihhhhok Bceraa OKa3biBanacb Bbime, neM Ha porojiHCTe. 

OeHOTHnHHecKaa H3MeHHHB0CTb jihhhhok no npH3HaKy oKpacKH cjia6o KoppejinpoBajia 
co cnocoOoM hx nHTaHHH. OjmaKo HyBCTBHTejibHocTb nnrMeHTHpoBaHHbix h anHmeHTHbix 
oco6eii An. messeae k Bti pa3JiHHanacb. B jiByx nonyjiauHax 6ojiee HyBCTBHTeJibHbiMH 
OKa3ajiHCb anHrMeHTHbie HHjjHBHjiyyMbi, b ojihoh — nnrMeHTHpoBaHHbie (Ta6ji. 2). 3to 
noKa3bmaeT Ha He3aBHCHMoe pacnpejtejieHHe sthx npH3HaKOB. AHajiorHHHbiH pe3yjibTaT 
nojiyneH no pacnpejtejieHHio reHOB non-strype h dieldrin-resistance h DDT-resistance 
(Kizmiller, Mason, 1967). 

HajiHHHe 6ejioro nnrMeHTa y jihhhhok Taxxe KoppejinpoBajio c peaKitHeii H36eraHH5i 
(HbipKa) Ha coTpaceHHe noBepxHocTH bojibi. nnrMeHTHpoBaHHbie jihhhhkh npoflBHjiH npn 
3tom MeHbmyio peaKitHOHHyio cnocoOHocTb. B sxcnepHMeHTe cpejm HeHbipHyBiimx 
jihhhhok (35.1 ±2.45 %) oKa3ajiocb 47.4 ±4.33 % OKpameHHbix oco6eii, cpejtH Hbip- 
HyBiiiHX (64.9 ±2.45 %) — jinmb 25.6 ±2.73 % (x 2 = 17.45, df = 1, p< 0.001). 

JfHc|)c|>epeHUHajibHa 5 i nyBCTBHTejibHocTb k Bti jihhhhok, ojmoKpaTHo OTo6paHHbix no 
peaxitHH H36eraHHH, npoJiBJuuiacb tojibko npn hh3kom ypoBHe CMepTHocTH b sKcnepn- 
MeHTe (Ta6ji. 3). 

Han6ojiee «HepBHbiMH» npn ojtHOKpaTHOM oi6ope OKa3ajiHCb oco6h An. messeae 
KaTeropHH 4. Bojiee CTapnme h 6ojiee MJiajmme jihhhhkh npoHBjrajiH MeHbmyio peax- 
THBHOCTb (pHC. 2). 

BHyrpHB03paCTHbie pa3JIHHH5I MOryT 6bITb 06 yCJI 0 BJieHbI flHHaMHHeCKOH aKTHBHOCTbK) 
ropMOHOB. Hanajio 4-ro B03pacTa xapaKTepH3yeTCH noBbimeHHOH CMepTHocTbio, ero 
KOHeu — nepexo^OM k npe^KyKOJioHHOMy coctohhhio h HajtBHraiomHMCfl MeTaMop$030M. 
3 to cHHXcaeT He tojibko hx peaKTHBHocTb, ho h yBejiHHHBaeT nyBCTBHTejibHocTb k Bti 
(BypjiaK, Cn6aTaeB, 1995). Ha stoh CTajtHH oHToreHe3a b hx opraHH3Me SKcnpeccnpyeTca 
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Phc. 3. flojifl ^)HJibTpaTopoB (b %) cpeflH jihhhhok Anopheles messeae c pa3JiHHHbiMH 
ayTOCOMHblMH KOM6HHaitH5IMH XpOMOCOMbI 3 H HX HyBCTBHTeJIbHOCTb k KpHCTajuiooOpa- 
3yiomeH 6aKTepHH Bti , nonyjiflitHfl ToMCKa. 

no och a6cuHcc — ayrocoMHbie KOMGnHauHH: 1 — 3Roo -3Loo; 2 — 3Roi -3Loo, 3 — 3Rn-3Loo, 4 — 
3Roo-3Loioi), 5 — 3Roi-3Loi(ii), 6 — 3Rn-3Loi<in; I — cMepTHocTb; II — aojui (})H/ibTpaTopoB; no och 
opflHHaT: cneBa — ao/ia c|)H/ibTpaTopoB (b %), cnpaBa — CMepTHocTb (b %). 

Fig. 3. Quota of filtrators (%) among Anopheles messeae larvae with different 
autosome combinations in the chromosome 3 and their susceptibility to Bti, population 

from Tomsk. 


p-3crepa3a, cHHacaiomafl thtp JOBeHHjibHoro ropMOHa (Kopohkhh, 1987), oTMeneHHoro b 
K anecTBe (fiaKTopa, noBbimaiomero ycTOHHHBocTb HacexoMbix k naToreHaM (Hcch, OHau- 
khh, 1984). 

HyBCTBHTeJIbHOCTb K Bti JIHHHHOK KOMapOB pa3HbIX BHflOB B 3HaHHTeJIbHOH CTeneHH 
3aBHcejia ot ckopocth nporjiaTbiBaHHH hmh nnmH (Aly, 1988). OflHHaKOBa Jin B3aHM0- 
CBH3b 3THX CBOHCTB Ha BHyTpHBHflOBOM H MeatBHflOBOM ypOBHflX? OTBeTa Ha 3TOT 

Bonpoc npoBejiH aHajiH3 c npHBjieneHHeM HHBepcHOHHoro noJiHMop4>H3Ma. 

y MajiapHHHoro KOMapa An. messeae oTMeneHo HajiHHHe c6ajiaHCHpoBaHHoro HHBep- 
cHOHHoro noJiHMop4)H3Ma no 5 napaueHTpunecKHM HHBepcHHM, HMeiomero aflanTHBHbin 
xapaKTep (OrerHHH, 1991). HccJieflOBaHHfl noKa3biBaioT, hto oco6h An. messeae c 
reHOTHnaMH 3L 01 6bicTpee nporjiaTbiBajin naToreH (Bti) b rpynnoBOM BapnaHTe axcnepH- 
MeHTa, neM c reHOTHnaMH 3^, cneflCTBHeM Hero HBHjiacb hx 6ojiee Bbicoxaa ra6ejib 
(BypjiaK, TopfleeB, 1996). JIhhhhkh c reHOTHnaMH 2R^ MefljieHHee norJiomajiH nHuxy, 
neM c reHoranaMH 2R,, (Cn6aTaeB, 1996). HyBCTBHTeJIbHOCTb nocjieflHHx k Bti cymec- 
TBeHHO npeBocxo^HJia BocnpHHMHHBocTb nepBbix (Bypjiax, 1996), hto yKa3bmaeT Ha 
npHMyiO 3aBHCHMOCTb Meatfly 3THMH CBOHCTBaMH Ha BHyTpHBHflOBOM ypOBHe. OflHaKO 
jihhhhkh An. beklemishevi Stegniy et Kabanova 3HanHTejibHo 6bicTpee 3anojiH5iJiH kh- 
uieHHHK, neM An. messeae , h 0Ka3ajiHCb npn 3 tom MeHee BocnpHHMHHBbiMH k Bti 
(BypjiaK, CnbaTaeB, 1995). 3 to cBHfleTejibCTByeT o tom, hto BHyrpHBHflOBbie h MeatBH- 
flOBbie 3aK0H0MepH0CTH MoryT He coBnaflaTb. 

CBH3aHa jih HyBCTBHTeJIbHOCTb jihhhhok An. messeae k Bti c hx cKJioHHOCTbio k 
o6cKpe6biBaHHK)? KocBeHHbie conocTaBjieHHa noKa3ajin, hto «o6cKpe6biBaTejiH» c hh- 
BepcHOHHbiMH reHOTHnaMH 3^—31^ h caMitbi XL, —3R 00 H3 nonyjiaitHH ToMCKa 
(X 2 = 4.24, df = 1, p<0.05 h x 2 - 7.86, df = 1, p<0.01 cootbctctbchho) hmcjih 
Taxace h cHHaceHHyio HyBCTBHTeJIbHOCTb k Bti (x 2 = 4.09, df = 1, p < 0.05 h x 2 = 5.58, 
df = 1, p < 0.05 cooTBeTCTBeHHo; pnc. 3, 4). AHanoraHHo «o6cKpe6biBarejiH» H3 Te- 
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Phc. 4. flojia (J)HJibTpaTopoB cpejtH jihhhhox Anopheles messeae c pa3JiHHHbiMH 
BapwaHTaMH XpOMOCOMHbIX KOM6HHaUHH XL-3R H HX yCTOHHHBOCTb K Bti, nonyjIHUHH 

ToMcxa. 

no och a6ci|Hcc — KOM6HHai|HH xpomocom: 1 — XLoo(oi o)-3Roo, 2 — XLoo(oi.5)-3Roi(ii), 3 — XLu-3Roo, 
4 — XLn-3Roi(ii), 5 — XLi-3Roo; 6 — XLi—3Roi(ii>, 7 — XLi2(2)-3Roku). 

OcTajibHbie o6o3HaneHHH TaKHe ace, KaK Ha pwc 3. 

Fig. 4. Quota of filtrators among Anopheles messeae larvae with different variations 
of cromosome combinations XL-3R and their resistence to Bti , population Tomsk. 


ryjibjjeTCKOH nonyjraitHH, HanpHMep caMKH XL,,— 3^, OKa3ajiHCb MeHee BocnpHHMHH- 
bhmh k naToreHy (x 2 = 5.64, df = 1, p<0.05; pnc. 5). 

CnocobHOCTb k o6cKpe6biBaHHK) y jihhhhox An. messeae xoppejmpoBajia npeHMy- 
mecTBeHHO c HHBepcHOHHbiMH reHOTHnaMH no xpoMocoMaM X (njieno XL) h 3 (njieno 
3R), a Taxxce c hx B3 anMojteHCTBHeM. ripn 3 tom cxopocTb (J)HjibTpaitHH h cnoco6 
aobbiBaHHH nnutH peryjinpoBajmcb He3aBHCHMo (Eypjiax, 1994, 1996). HyBCTBHTeJibHocTb 
k Bti y jihhhhox An. messeae KoppejmpoBajia b ochobhom c HHBepcnoHHbiMH reHOTHnaMH 
no njienaM 2R h 3L (TopjteeB, Eypjiax, 1991, 1992a, 19926; Eypjiax, 1994, 1996; 
EypjiaK, TopjteeB, 1995a, 19956, 1996). 3 to noKa3biBaeT, hto peryjiaitHH cnoco6HocTH 
k flo6biBaHHio hhiuh h HyBCTBHTejibHocTH k Bti y jihhhhok An. messeae Taxace hocht 
H e3aBHCHMbiH xapaxrep. 

3xcnepHMeHTbi no HenocpejtcTBeHHOMy onpejtejieHHio nyBCTBHTejibHocTH k Bti oco 6 en 
C pa3JIHHHbIMH CnOCo 6 aMH Jto 6 bIBaHHH nnntH nOKa3bIBaiOT, HTO «(|)HJIbTpaTOpbI» o 6 bIHHO 
HecKOJibKO BocnpHHMMHBee «o 6 cKpe 6 biBaTeJieH» (pnc. 6 ). 3to MoxceT onpejtejnrrbCfl xa k 
H aCTOTHO-3aBHCHMbIM npOHBJieHHeM 060 HX npH3HaXOB, Tax H BJIHHHHeM reHOTHna Ha 
HyBCTBHTeJibHocTb jiHHHHox (Bypjiax, 1994, 1996). 

Taxace mojkho Ha 3 BaTb erne ojtHy npHHHHy, HMeiomyio oco6wh Bee b npHpojtHbix 
nonyjiauHHx. Penb HjteT 06 HHcJjHitnpoBaHHbix ecTecTBeHHbiMH napa 3 HTaMH h naTore- 
hbmh oco6hx, nHuteBaa axTHBHocTb xoTopwx, no-BHjtHMOMy, H 3 MeHeHa. Tax, npn 
oT 6 ope Ha 6 HOTecTbi jihhhhox no cnoco 6 y jto6biBaHH5i nHiim epejm «o 6 cxpe 6 biBaTe- 
jieH» oxa3ajiocb 3.0 ± 0.98 6 ojibHbix, cpejtn «cf)HJibTpaTopoB» — 9.5 ± 1.84 % 

(X 2 = 9.23, df = 1, p<0.01). ripn TecTHpoBaHHH Ha H36eraHHe cpejtH HeHbipHyB- 
hihx jihhhhox oOHapyanuiHCb oco6h c nopaxeHHeM cjhohhmx acejie 3 rpnOxoM Peni- 
cillum sp. Cpejm HbipHyBuinx jihhhhox c MHX03aMH He oxasajiocb. CMepTHocTb b 
xoHTpojie y HeHbipHyBiiiHx jihhhhox npeBbiuiajia rn 6 ejib b xoHTpojie y HbipHyBuinx 
(Ta 6 ji. 3). 3th jtaHHbie ' noxa 3 biBaioT, hto npn npoBejteHHH 3xcnepHMeHTOB Ha oco6hx 
H3 npHpoOTbix nonyjiHitHH nacTb H3 hhx HMeeT H3MeHeHHyio peaxitHOHHocnoco 6 HocTb 
B CB5I3H C 60Jie3HHMH. 


2 napa3HTOJiorHH, N° 1, 1998 r. 
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PHC. 5. flOJIH c|)HJIbTpaTOpOB epe^H JIHHHHOK C pa3JIHHHbIMH BapHaHTaMH XpOMOCOM- 
Hbix K0M6HHauHH XL-3L h hx ycTOHHHBOCTb k Bti b nonyjrauHH noc. TeryjibfleT. 

no och a6cuwcc — KOM6HHauHH xpomocom: 1 — XLn-3Loo, 2 — XLn-3Loi(ii), 3 — XLi-3Loo, 4 — 
XLi-3Loi(ii), 5 — XLi 2 ~3Loo, 6 — XL 12 — 3Loi(ii)« 7 — XL 2 —3Loo, 8 — XL 2 —3Loioi)j 9 — XL 22 —3Loo- 

OcTajibHbie o6o3HaneHHH TaKHe ace, KaK Ha pwc. 3. 

Fig. 5. Quota of filtrators among larvae with different variations of chromosome 
combinations XL-3L and their resistence to Bti , population from Teguldet. 


Hcxoflfl H3 JiHTepaTypHbix aaHHbix, a Taxxce yHHTbiBaa nojiyneHHbie HaMH pe3yjibTaTbi, 
BblBOflbl PaCHHUbIHa H flp. (1991) OTHOCHTeJIbHO CB5I3H CnOCObOB nHTaHHH y JIHHHHOK 
KOMapoB h hx qyBCTBHTejibHOCTH k Bti cjiejtyeT npH3HaTb HecKOJibKO npexcaeBpeMeHHbiMH. 
HyBCTBHTeJIbHOCTb JIHHHHOK pa3HbIX BHflOB MaJIflpHHHbIX KOMapOB CJieflyeT CBH3bIBaTb 
npexc^e Bcero co cxopocTbio npornaTbiBaHHfl mumi, a He co cnocobHOCTbio hx k 
o6cKpe6biBaHHio, xoth He HCKJHoneHO, hto Taxan CBH3b Bce-TaKH HMeeTCH, nocKOJibxy 
CKJIOHHOCTb K 06 cKpe 6 bIBaHHK) H CKOpOCTb cjDHJIbTpaiJHH KOppeJIHpyiOT C HIHpHHOH TOJIOBbl 
(MacjioB, 1967; CyxaHOB, JIonaTHH, 1990). y 3 toh npodjieMbi ecTb eme oflHa CTopoHa: 



Phc. 6 . CMepTHOCTb «o 6 cKpe 6 biBaTejieH» h «$HJibTpaTopoB» Anopheles messeae nocjie 
OOTOKpaTHoro OTbopa. Yxa 3 aH 95%-hwh AOBepHTejibHbiH HHTepBaji. nonyjwuHH ToMcxa. 

no och a6cuHcc — BapwaHT aiccnepHMeHTa; no och op^HHaT — CMepTHOCTb (b %). o — o6cKpe6biBaTejiH; 
cp — (})HjibTpaTopbi; c — cyMMa jiByx siccnepHMeHTOB; 1 — rpynna; 2 — HHflHBHjiyajibHo. 

Fig. 6. Death rate of «scrapers» and «filtrators» of Anopheles messeae larvae after 
one selection, p-95 %. Population from Tomsk. 
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BHyrpHBHflOBbie h MexcBHjtoBbie 3aK0H0MepH0CTH Moryr He coBnajtaTb. OTCiojta h npora- 
BopenHBbie, Ha nepBbin B3rjijm, pe3yjibTaTbi. 

Pa6oTa nojutepxcaHa rpaHTOM INTAS-93-22. 
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CORRELATION OF BEHAVIOURAL ACTIONS OF THE MALARIA MOSQUITO 
ANOPHELES MESSEAE LARVAE (DIPTERA: CULICIDAE) WITH 
SUSCEPTIBILITY TO THE ENTOMOPATHOGENIC BACTERIUM BACILLUS 
THURINGIENSIS ISRAELENSIS 

V. A. Burlak 

Key words: Anopheles messeae , larvae, feeding and protective behaviour, susceptibili¬ 
ty, Bacillus thuringiensis israelensis. 

SUMMARY 

Behavioural actions of the malariae mosquito Anopheles messeae larvae and their 
correlations with the susceptibility to the entomopathogenic bacterium Bacillus thurin- 
giensis israelensis (Bti ) were studied. The larvae were differentiated according to their 
feeding mode («filter-feeders» and «scraper-feeders») and to their avoidance reaction on 
a concussion of water surface by water drops («divers» and «undivers»). The 
«scraper-feeders» and «divers» showed a tendency of decreased susceptibility to Bti , 
while the «filter-feeders» and «undivers» did not. The presence of the white pigment 
(striped genotypes) on a dorsum of the larvae correlated with the reaction of avoidance 
and fillotaxis but not with the susceptibility to Bti. 
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